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Figure 1. Location of the Arctic National Wildlife 
Refuge, Alaska. Map Source: simplified 
digitized version of USGS "State of 
Alaska Map B". Forced projection from 
modified Transverse Mercator to UTM 
while digitizing. 
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Systematic Survey 

Seven 1.6 km-wide transects were surveyed covering approximately 18 percent of the 

study area. Because time permitted and we were interested in obtaining information on caribou 

distribution along the northern flanks of the Sadlerochit Mountains, the survey along transect 6 

was extended outside of the 1002 area boundary (Fig. 5, a folded map found at the end of this 

report). 

Table 1 provides a summary of the results obtained from the systematic survey, 

including the area of each transect. The total number of caribou observed on all transects 

within the 1002 area was 3,072. Of this total, 67 percent were cows, 28 percent calves, 4 

percent yearlings, and about 1 percent unclassified. Extrapolating from the 18 percent survey 

coverage, an estimated total of 17,203 caribou (12,398 adults and yearlings and 4,805 calves) 

was present in the study area. 

The majority of caribou observed (2,130 animals, 69 percent of the total) were located 

between the Katakturuk and Sadlerochit rivers as in the non-systematic survey (Fig. 5). 

Comparable to the non-systematic survey, these animals were predominately cow/calf groups 

that were found on broad ridges in gently sloping terrain that were snow-free or had mottled 

snow. Several groups were located along river terraces and creek drainages, as is common 

during the period following calving (Garner and Reynolds 1986). 

About 366 ( 12 percent of the total) caribou were observed between the Canning and the 

Katakturuk rivers, primarily on bluffs and ridges. Approximately 576 (19 percent of the total) 

animals were observed between the Sadlerochit and Aichilik rivers (Fig. 5). Few caribou were 

seen in the northeast and northwest portions of the study area, presumably because of the 

generally wet conditions in these areas. 

Distribution of Caribou Outside the 1002 area 

No adult bulls were observed within the 1002 area during the systematic survey. A 

few bulls were seen during the non-systematic survey, primarily outside of the 1002 area in 

the foothills of the Sadlerochit Mountains. This is consistent with observations that bulls 

normally lag behind the cows during migration to the calving grounds and they are usually 

located in peripheral areas around concentrated calving areas (Garner and Reynolds 1986, 

Clough et al. 1987). It must be noted that male and female yearlings were not differentiated 

during either survey and certainly some of the yearlings were male. 

13 



Table 1. Numbers and classes of caribou observed along systematically-spaced,1.6 km-wide, survey 
transects on 4 June 1991, in the 1002 area of the Arctic National Wildlife Refuge, Alaska. 

Number of Caribou Observed Estimated* 

Transect Area (hectares) Cows Calves Yearlings Unclassified Total Total 
1 2753.1 0 0 0 0 0 0 
2 19777.8 I 0 0 0 I 5.6 
3 24896.3 179 16 0 0 195 1092 
4 27054.5 1043 490 65 4 1602 8971.2 
5 23765.2 607 269 24 10 910 5096 
6 12968 186 69 38 0 293 1640.8 
7 4624.2 40 14 1 1 6 71 397.6 -~ Total 115839.1 2056 858 138 20 3072 17203.2 

*Total numbers estimated using the following extrapolation fonnula: 
115,839.1 hectares (area of transects)/627 ,530.4 hectares (1002 area)=0.18 (or 18% of the 1002 area) 
100/18=5.6; Observed Total x 5.6=Estimated Total. 



Approximately 972 caribou (559 cows, 350 calves, 56 yearlings, and 7 unclassified 

individuals) were observed on the portions of transects 6 and 7 outside the 1002 area (Fig. 5). 

During the non-systematic survey, a total of about 4,790 caribou were observed outside of the 

1002 area (Fig. 4). Most of the animals seen outside of the 1002 area during both surveys 

were in the foothills along the northern flanks of the Sadlerochit Mountains and along river 

terraces overlooking the Sadlerochit, Hulahula, and Okpilak rivers (Figs. 4 and 5). Only about 

350 caribou were observed east of the Aichilik River during the non-systematic survey. 

DISCUSSION 

We estimate that about 26 percent of the PCH cows calved in the 1002 area in 1991 

(Fig. 6). The estimate was derived from the following information and assumptions. First it 

was assumed that the PCH consists of 178,000 animals (Fancy et al. 1990) of which 49 

percent (mean percentage calculated from 16 years of data collected during 1971-89), or 

88,200, are cows (Fancy et al. 1991 ). Second, we assumed that there were 25,000 caribou in 

the 1002 area in 1991 based on the non-systematic census effort. Of these, 23,200 (93 

percent) were cows based upon the ratio of cows to total animals (excluding calves) derived 

from the systematic surveys. Dividing 23,250 by 88,200 yields the estimate of 26 percent 

PCH cows in the 1002 area. 

The distribution of calving areas used by the PCH has been mapped from 1972 to the 

present (e.g. Clough et al. 1987, BP Exploration (Alaska), Inc. 1991, this study). The data 

upon which these distributions are based have been used to estimate the proportion of the herd 

that calves in the 1002 area (e.g. Clough et al. 1987, Fancy et al. 1989, Fancy et al. 1990, BP 

Exploration (Alaska), Inc. 1991). Data gathered over the past nine years are generally believed 

to be more systematic and reliable than data obtained during earlier years. During this period 

(1983-1991), the proportion of the PCH cows which have calved in the 1002 area has ranged 

between 5 and 82 percent, averaging about 42 percent overall (Fig. 6). However, the 

proportion calving in the 1002 area has ranged between 5 and 38 percent in six of these nine 

years (mean for these six years was about 25 percent) and 70 percent or above has been 

observed in three of the nine years (mean was 75 percent, Fig. 6). Based upon these 

estimates, about 25 percent of the PCH calve in the 1002 area in two out of every three years, 

but a large proportion (about 75 percent) may be expected in the 1002 area in one out of every 

three years. 
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Figure 6. Percentage of PCH cows using the 1002 area for calving, 1983-1991. The sources for the estimates are 
1983-1986 (Clough et al. 1987), 1987 (BP Exploration [Alaska] Inc. 1991 ), 1988 (Fancy et al. 1989), 1989 
(Fancy et al. 1990), 1990 (BP Exploration [Alaska] Inc.) and 1991 (this study). 



Caribou Distribution 

Data from both surveys (systematic and non-systematic) were used to map calving 

distribution in Alaska in 1991. The overall boundary of calving (Fig. 7, yellow line) was 

based on trails and sightings of a few scattered cows with calves and a few pregnant cows. 

The boundary of the area where the majority of caribou calved (Fig. 7, green line) denotes a 

more restricted area, within which more concentrated calving occurred in the area between the 

Tamayariak River on the west and the Hulahula River on the east (Fig. 7, black line). 

Particularly heavy calving concentrations occurred in the Sadlerochit uplands between the 
I 

Sadlerochit and Katakturuk rivers (Fig. 7, stippled area). 

The western part of the 1002 area between the Tamayariak and Hulahula rivers has not 

been the site of concentrated PCH calving since about 1977 (Clough et al. 1987:22-23). The 

reasons for the concentrated calving there in 1991 are not entirely clear, but are probably related 

to the lack of snow cover in the area. Whitten et al. (1991) have suggested that the variation in 

snow cover on PCH calving grounds and on migration routes accounts for most of the 

variation in location of concentrated calving. During 1990, snowmelt was early and a high 

proportion of the PCH calved in the 1002 area (Fig. 6). In contrast, during 1987 and 1988, 

snowmelt was delayed and relatively little calving occurred in the 1002 area (Fig. 6, Whitten et 

al. 1991). 

During 1972-1986, the peak of calving for the PCH has usually been between 4 to 8 

June (Clough et al. 1987). Assuming that the ADF&G estimate of calving in 1991 was correct 

(that calving was 70 percent complete by the evening of 2 June), calving probably peaked 

sometime during about 30 May- 1 June in 1991. While calves were not recorded, estimates 

were made during the 3-4 June non-systematic surveys. Estimates of calf/cow ratios varied 

among groups from about 30 calves per 100 cows to as many as 60-70 calves per 100 cows. 

Comparison of Non-systematic vs. Systematic Survey Results 

The non-systematic survey was a census, a complete count of animals over a specified 

area at a specified point in time. The systematic survey was a sample census, a complete count 

of animals over a specified area (transects) at a specified point in time (Overton 1971). A 

complete census will give a more accurate count of the animals in the specified area, but a 

sample census can also be used to obtain an estimate for the entire study area. 

Our sample census (systematic survey) underestimated the total numbers of caribou 

present by about 50 percent based upon comparison to the census data (non-systematic 
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survey). The discrepancy between the numbers of caribou censused versus the estimated 

number present based upon extrapolation from the transect data is probably related to the 

intensity of the transect coverage. Cameron et al. (1985) compared five years of systematic 

survey data on the CAH to total counts. Population estimates from four levels of partial survey 

coverage (17, 25, 33, and 50 percent) were compared with total counts based upon 100 percent 

coverage. They found a decreasing trend in mean errors related to estimated population counts 

with increasing survey coverage. Clearly, increased accuracy may be obtained with greater 

coverage, but costs increase accordingly. 

The larger estimate for the non-systematic survey also reflects that a greater proportion 

of the higher-density calving areas was searched during this survey as compared to the 

systematic survey. The non-systematic surveys were directed towards counting the total 

numbers of caribou present within the 1002 area. Large groups of caribou seen at a distance 

were approached and counted. Altitude was not fixed during the survey which facilitated 

detection at long distance. While not all of the caribou present were counted, it is unlikely that 

any major groups were missed. During the systematic survey, altitude and survey transect 

strip-width were fixed and caribou that were observed beyond transect boundaries were not 

counted. This yielded a decided underestimate, largely because of the relatively small area 

surveyed (18 percent of the total area). 

Other factors which can potentially affect the accuracy of aerial surveys include 

observer error and technical problems. Observer error during systematic strip-transect surveys 

has been shown to increase with increasing caribou density (Fong et al. 1985). Inaccuracies 

may also be associated with estimating numbers of animals in groups that are too large to 

count. One of the major technical problems in systematic surveys concerns banking of the 

survey aircraft. This may result in an inability to accurately define survey strip width on the 

ground (Pennycuick and Western 1972), thereby producing biased estimates. More discussion 

of biases which can occur in strip-transects can be found in Caughley (1977) and Heard 

(1985). 

Comparison to USFWS and ADF &G Surveys 

The results of the 1991 USFWS and ADF&G calving period surveys of radio-collared 

cows of the PCH in Alaska concur with our findings in terms of the distribution of calving 

within the 1002 area (K. R. Whitten, pers. comm.). However, the results obtained by the 

USFWS and ADF&G study suggest that virtually the entire herd calved in Alaska, and about 

90 percent calved within the 1002 area, mainly between the Katakturuk and Hulahula rivers. If 
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this is true, then our surveys did not detect some 56,000 cows. Given the intensity of surveys 

we conducted in this area, we do not believe that this is likely. Our surveys were conducted on 

one day relatively close to the peak of calving. If considerable numbers of panurient cows 

and/or cows with calves moved out of the 1002 area into peripheral areas prior to our surveys, 

we probably would have detected these animals during our non-systematic survey. Moreover, 

cows with calves do not commonly move great distances shortly after calving. Fancy et al. 

(1991) tracked the movement of parturient PCH cows between 1985 and 1989. They found 

that cows moved <5 km/day during the 6--day period beginning at calving and that the daily 

distance traveled slowly increased one week after calving. In the same study, relocations of 

radio-collared cows showed that most cows remained in the general area where they calved for 

1-2 weeks. 

It is possible that, even though all or most of the collared cows tracked in the 1991 

USFWS and ADF&G study may have calved in the 1002 area, their distribution was not 

representative of the herd in general. However, if supplementary count data confirm the 

estimates obtained from radio tracking pregnant cows, the interpretation would be that our 

surveys were too limited to accurately determine the extent of calving in the 1002 area On the 

other hand, if the USFWS and ADF&G estimates are not supponed by supplementary count 

data, the implication would be that companion census data are required for interpretation of the 

data obtained from collared animals. Much would be gained if the two studies were conducted 

as a coordinated effon rather than separate studies. 

CONCLUSIONS 

Our one day survey suggests that 26 percent of the total cow population of the PCH 

calved in the 1002 area in 1991. This compares to estimates of 5 to 82 percent present in the 

1002 area during the 9-year period 1983 to 1991. The proponion of the herd which uses this 

area varies greatly and appears related to annual patterns of snowmelt and green-up. 

During the non-systematic aerial surveys on 4 June, approximately 24,807 caribou 

(excluding calves) were observed in the 1002 area. Estimates derived from systematic aerial 

surveys conducted at the same time as the non-systematic surveys showed there to be 

approximately 17,203 caribou, including calves, in the same area. The non-systematic survey 

is believed to have provided a more accurate representation of the actual number of caribou 

within the study area because of the relatively low coverage (18 percent of the study area) 
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achieved during the systematic survey. However, the systematic survey was consistent with 

the non-systematic survey regarding caribou distribution. 

The majority of calving in the 1002 area occurred in a broad area between the Hulahula 

and Tamayariak rivers, from the foothills of the Sadlerochit Mountains north to within a few 

kilometers of the Beaufort Sea coast. The area of greatest calving concentration was in the 

Sadlerochit uplands between the Sadlerochit and Katakturuk rivers. This area has not been the 

site of concentrated calving since about 1977. 

1 Evaluation of potential calving displacement from oil and gas development in the 1002 

area should take into consideration the proportion of the herd that might be affected. The data 

at present suggests that on the order of 25 percent of the PCH cows calve in the 1002 area 

during two out of every three years, but as much as 75 percent of the cows may calve there 

during one out of every three years. The distribution of calving within the 1002 area also 

varies greatly among years, apparently in response to snowmelt and green-up patterns. 
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